INTRODUCTION
============

Formerly considered vestigial structures,[@B1] the menisci are now recognized as vital structures for the biomechanics and integrity of the joint surface of the knee. The known functions of the meniscus include increased femoral tibial joint congruence, joint stability, distribution of the synovial fluid and reduced friction between the joint surfaces, and increased surface area of contact between the femur and the tibia. These factors help reduce contact pressure between the surfaces of the joint, and have a positive effect on joint proprioception.

Despite the satisfactory initial results of meniscectomy for the treatment of patients with meniscal lesion, it was soon observed that this procedure is not without its drawbacks. According to Fairbank,[@B2] in patients who have undergone meniscectomy, degenerative alterations occur in the joint cartilage of the knee in direct proportion to the quantity of dried meniscus. A knowledge of the function and importance of the meniscus has led to greater emphasis on its preservation, through partial meniscectomies and techniques for repairing the torn meniscus.

The use of techniques to repair the torn meniscus through the use of sutures has been described as far back as the end of the 19th century,[@B3] with studies on animals from the 1930s.[@B4] However, the rational use of meniscal suture came with subsequent studies on vascularization of the meniscus. Arnoczky and Warren[@B1] demonstrated, in human corpses, the presence of capillary plexuses covering up to 30% of the meniscus, from its more peripheral portion, inferring the capacity to heal lesions situated in this region. The development of the surgical technique, particularly through arthroscopy, made suture of the meniscus a viable, low risk procedure, which led to a more biological practice with the focus on preserving the meniscus.

Various techniques are currently used for meniscal suture.[@B5] The most common of these is the outside-in technique.[@B6] Previous studies have demonstrated good or excellent results in more than 90% of patients, using this technique.[@B7] ^,^ [@B8]

The objective of this study is to clinically and radiologically evaluate the result of meniscal suture in these patients. The purpose of the radiological study is to evaluate the healing of meniscal lesions after suture, through Magnetic Resonance Imaging (MRI) without contrast medium, or with intrajoint contrast medium (Arthro-MRI), and through Computed Tomography with intrajoint contrast medium (Arthro-CT).

MATERIALS AND METHODS
=====================

The study was approved by the institutional review board, protocol (number 806/06), and all individuals were informed about the research purposes and signed written informed consent. We evaluated eight patients submitted to meniscal repair. All patients were male, with an average age of 33.5 years old (range 20 to 48 years old). Meniscus repair was performed by the outside-in technique, with an average follow-up of 40.2 months. ([Table 1](#t1){ref-type="table"}) The lesion was located in the medial meniscus in all cases. Five patients presented associated lesion of the anterior cruciate ligament, and reconstruction was carried out concomitantly, using autologous patellar tendon graft.

Table 1demographic data of the patients.PatientAge (years)Time (months)Associated injuryMeniscusSideESPV2024NoneMedialRRTA286ACLMedialLAICA367ACLMedialRDMA2012ACLMedialRMAD337ACLMedialRMAFL2924NoneMedialRLAPJ2136ACLMedialLFES4814NoneMedialR

Surgical technique
------------------

The outside-in technique was used for the meniscal repair. Before starting the suture, we removed the debris from the edges of the meniscal lesion with a shaver, to promote healing. Next, we took an absorbable suture thread (*vicryl* ^®^ n^o^1) and passed it with a 14 gauge needle from outside to inside through a small incision on the medial side of the knee, perforating the meniscus and the adjacent joint capsule, and going right through the lesion. The suture thread was retrieved from the arthroscopic portal with a grasper. In the same way, we inserted another suture thread approximately 5 mm from the first, tied them outside the portal and retrieved the knot from the medial incision. Then we tied the knot in the capsule, repairing the meniscus to the joint capsule.

In the postoperative program, we emphasized the recovery of muscular strength, total extension, and flexion of up to 90° in the first month. We did not restrict weight-bearing.

The patients were evaluated in relation to range of movement, swelling of the joint, crepitation, stability, muscular atrophy, presence of pain in the joint interline, and the McMurray test. The patients were questioned about their level of sports activity compared with before the lesion, and their return to work.

The patients with normal results in the clinical examination, without any complaints about the repaired knee, and who returned to unrestricted activities, were classified as excellent. Patients with pain or swelling in the joint, but without mechanical symptoms and with normal results in the clinical examination were classified as good. Those with persistent pain, swelling of the joint and mechanical symptoms were classified as failures. The patients responded to the Lysholm[@B9] and subjective IKDC[@B10] questionnaires.

We carried out the imaging exams on all the patients, who were submitted to Magnetic Nuclear Resonance Imaging (MRI) without contrast or with intrajoint contrast medium (Arthro-RMI), and through Computed Tomography with intrajoint contrast (Arthro-CT). A gadolinium solution (paramagnetic contrast) was used, and non-ionic iodine, administered in the joint by the radiologist, just before the examination. The images were evaluated and drawn up in reports by one of the authors (MBR), a radiologist who specializes in the musculoskeletal system.

RESULTS
=======

Based on the previously established criteria, seven cases were classified as excellent, and one as good. None of the cases were clinically classified as a failure. Mean Lysholm score was 89.5 and mean IKDC score was 78.6. ([Table 2](#t2){ref-type="table"}) In relation to the physical examination, all the patients presented complete recovery of the range of movement, and a negative result in the McMurray test. All the patients returned to work, and five patients resumed sports without limitations.

Table 2Lysholm scores (E=excellent, G=good, R=regular), IKDC score and meniscus healed (H) or not healed (N).PatientLysholm scoreIKDC ScoreMRIArthro-MRIArthro-CTESPV94 (E)86HHHRTA90 (G)80NNNAICA89 (G)69NHHDMA95 (E)89NHHMAD94 (E)86HHHMAFL90 (G)68NNNLAPJ65 (R)62HHHFES99 (E)89HHH

Signs of meniscal healing were observed in 50% of the cases in the MRI, characterized by the absence of hypersignal in the meniscus in T2 sequences. The arthro-MRI and arthro-CT showed signs of healing in 75% of the cases, as characterized by the absence of penetration of the contrast medium in the meniscus. ([Figures 1](#f01){ref-type="fig"} and [2](#f02){ref-type="fig"}) There was a correlation between the arthro-MRI and the arthro-CT in all the cases (kappa correlation index=1).

Figure 1Knee MRI, Arhro-MRI and Arthro-CT after meniscal suture. See the hypersignal in T2 (left) and the penetration of the contrast medium (middle and right pictures).

Figure 2Hypersignal of the posterior horn of the meniscus (left) in the MRI and absence of penetration of contrast medium (middle and right pictures).

DISCUSSION
==========

The success of the meniscal repair is directly related to the indication. We indicate repair in cases of longitudinal, peripheral lesions, within the red zone, preferably severe. However, if the lesion is favorable, we indicate suture, even in chronic cases. When associated with lesion of the ACL, concomitant ligament reconstruction appears to promote healing of the meniscus.[@B11] ^-^ [@B14] This was the conduct adopted in our patients with unstable knees. Although the small number of patients did not enable any statistically significant conclusion to be drawn in this regard, we observed no differences between the patients with stable knees, and those who underwent reconstruction of the ACL.

The rate of good and excellent results obtained in our study (87.5%) is in accordance with the data reported in the literature.[@B7] ^,^ [@B8] ^,^ [@B13] ^-^ [@B16] A good clinical result is not always related to complete healing of the meniscus in the area of the lesion, as demonstrated by Horibe et al.[@B17] The author carried out second-look arthroscopy, evidencing 73% complete healing of the lesion, compared with 93% good clinical results. This data suggests that clinical success does not necessarily imply complete healing of the lesion. We did not propose to carry out postoperative arthroscopy in all the patients for research purposes, as it is an invasive procedure which, although relatively safe, can present complications, and also due to the fact that the majority of our patients obtained good clinical results. We carried out second-look arthroscopy only in one case due to persistence of symptoms. The patient presented hypersignal in the posterior horn of the medial meniscus in the MRI. During surgery, we observed that the meniscus was completely stable, without signs of meniscal lesion. Therefore, in cases where any symptoms persist, a correct evaluation of the *status* of the meniscus can avoid complications and unnecessary procedures. It also provides information to advise the patient of the level of activity that can be carried out following surgery.

The first studies using MRI after meniscal repair were described by Farley et al[@B18] and Bronstein et al.[@B19] These authors observe persistent alterations in signal in the area of the lesion, following meniscal suture. In many of these cases, the patients did not have clinical signs of failed healing or new rupture, and many were evaluated through arthroscopy, which demonstrated the presence of healing in the sutured area. The hypothesis proposed was that the persistent area of hypersignal in the region of the meniscal suture was due to the higher water content in the recent repair tissue.[@B20]

Infiltration of the joint by the paramagnetic contrast can increase the sensitivity and specificity of the exam. In an experimental model using goats, Ritchie[@B21] demonstrated the 100% accuracy of arthro-MRI for the evaluation of complete meniscal healing, compared with 33% for conventional MRI. The diagnosis of a lesion or failed healing is done by visualizing the penetration of contrast medium at the site of the lesion.

The tomography associated with intrajoint infiltration of contrast (Arthro-CT) may be an alternative to Arthro-MRI. We have considered Arthro-CT particularly useful in cases where there is metallic synthesis material in the joint, to reduce the artefacts of the image presented in the MRI and Arthro-MRI, and also in cases where MRI is counterindicated, such as in patients with cardiac pacemakers, brain stents and cochlear implants. This study shows that Arthro-CT has the same effectiveness as Arthro-MRI for evidencing the penetration of contrast medium at the site of the meniscal suture, with the advantage that it is lower cost, more widely available and faster to perform than arthro-MRI.

CONCLUSION
==========

Meniscal suture by the outside-in technique presented good or excellent results in 87.5% of our patients. Arthro-CT and arthro-MRI have equivalent accuracy for evidencing whether or not the sutured region of the meniscus had healed.
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